Role of extracellular adenosine in ethanol-induced desensitization of cyclic AMP production.
The decrease in receptor-stimulated cyclic AMP production after chronic ethanol exposure was suggested previously to be secondary to an ethanol-induced increase in extracellular adenosine. The present study was undertaken to ascertain whether a similar mechanism was responsible for the ethanol-induced desensitization of cyclic AMP production in PC12 pheochromocytoma cells. The acute addition of ethanol in vitro significantly increased both basal cyclic AMP content and extracellular levels of adenosine. A 4-day exposure to ethanol decreased basal as well as 2-chloroadenosine- and forskolin-stimulated cyclic AMP contents. No change in cyclic AMP content was observed after a 2-day exposure of PC12 cells to ethanol. Inclusion of adenosine deaminase during the chronic ethanol treatment significantly decreased extracellular levels of adenosine, yet the percentage decrease in 2-chloroadenosine- and forskolin-stimulated cyclic AMP levels after chronic ethanol exposure was not changed by the inclusion of the adenosine deaminase. Similar results were obtained when the chronic treatment was carried out with serum-free defined media. The ethanol-induced desensitization could not be mimicked by chronic exposure of PC12 cells to adenosine analogues. A 24-h exposure of PC12 cells to 2-chloroadenosine resulted in a decrease in the subsequent ability of this adenosine analogue to stimulate cyclic AMP content, but basal and forskolin-stimulated cyclic AMP levels were increased. Similar results were obtained after a 4-day exposure of PC12 cells to 2-chloroadenosine or 5'-N-ethylcarboxamido-adenosine. The present results indicate that the ethanol-induced decrease in receptor-stimulated cyclic AMP content in PC12 cells is not due to an increase in extracellular adenosine.